6.EFFECT OF HEAT GENERATION AND RADIATION ON HEAT TRANSFER IN A MICROPOLAR FLUID OVER A STRETCHING SHEET WITH NEWTONIAN HEATING

INTRODUCTION:
In Newtonian heating, the rate of heat transfer from the lively surface with a limited heating ability is proportional to the local surface temperature which is typically termed as conjugate convective flow (see Merkin [53] , Lesnic et al. [46] , Chaudhary and Jain [16] and Salleh et al. [68] numerically investigated the viscous fluid over a stretched surface in the regime of Newtonian heating. Recently, Qasim et al. [81] conclude that the magnitude of skin friction coefficient enhances for high values of micropolar parameter. Uddin et al. [78] conclude that dimensionless velocity rises with rising of the Newtonian parameter both in the presence and obsence of Newtonian parameter and later Uddin et al. [79] numerically investigated the steady forced convective flow of a Newtonian fluid past a convectively heated permeable vertically moving plate in the presence of a variable magnetic field and radiation effect.
The heat source/sink effects in thermal convection, are important where there might exist aelevated temperature differences between the surface (e.g. space craft body) and the ambient fluid. Heat generation is also significant in the circumstance of exothermic or endothermic chemical reactions. Singh et al. [73] conclude that the rate of heat transfer reduces with a rising of heat generation. Das and The skin friction, the couple wall stress and the rate of heat transfer have also been computed.
MATHEMATICAL FORMULATION:
A steady boundary layer flow of an incompressible micropolar fluid induced by a stretching surface is considered. The sheet is stretched with a velocity 
The boundary conditions for the velocity, temperature and concentration fields are
where u and v are the velocity components parallel to the x and y axes, respectively,  -fluid density,  -kinematic viscosity, Ttemperature-, N -microrotation or angular velocity, T  -ambient temperature, cp -specific heat, k -thermal conductivity of the fluid, Q0
-heat generation or absorption rate constant,
and  are the spin gradient viscosity and vortex viscosity, respectively. Here T into the Taylor series aboutT  , which after neglect higher order terms takes the form:
In view of equations (6.2.8) and (6.2.9), eqn. (6.2.6) reduces to
The continuity equation (2.1) is satisfied by the Cauchy Riemann
where ( , )
x y  is the stream function.
The non-dimensional quantities are.
where ( ) f  -dimensionless stream function, θ -dimensionless temperature, N -dimensionless microrotation, η -similarity variable, K -material parameter, β -heat generation parameter, R -radiation parameter andPr -Prandtl number.
In view of equations (6.2.9) and (6.2.10), the equations (6.2.2), (6.2.3), (6.2.8) and (6.2.5) transform into
The corresponding boundary conditions are
where the primes denote differentiation with respect to  and 
SOLUTION OF THE PROBLEM:
The set of non-linear coupled differential equations (6.2.11)-(6.2.13) subject to the boundary conditions equation (6.2.14)
constitute a two-point boundary value problem. In order to solve these equations numerically we follow most efficient numerical shooting technique with fifth-order Runge-Kutta-integration scheme. In this 
RESULTS AND DISCUSSION:
The effects of various parameters on velocity '( ) f  are depicted in For validation of the numerical method used in this study, results for skin friction were compared with those of Qasim et al. [62] for various values of K. The quantitative comparison is shown in Table   6 .1 and it is found to be in excellent agreement. It is found that the "magnitude of skin friction coefficient increases for large values of K". Pr and reduces with increasing R or β.
CONCLUSIONS:
In the present chapter, steady, 2D flow of an incompressible micropolar fluid over a stretching sheet with Newtonian heating by taking heat generation and radiation effects into account, are analyzed.It has been found that 1. The heat generation and radiation enhances the temperature.
2. The skin friction enhances the material parameter.
3. The heat generation and radiation reducs the heat transfer rate. 
